Homework Solutions 8 (Griffiths Chapter 8)

9 The electric fieldis E = —%a Z between the plates, zero elsewhere. B = 0.

(a) Using equation 8.17 for the stress tensor, all off-diagonal elements are

Zero.
2 -1 0 0
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(b) Since B =0, S = 0. Therefore, using equation 8.20 with the zy-plane
as the surface and da = —dzdy z,
ZA
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where A is the area of the surface. Therefore the force per unit area is
F o?
—_ = ——17
A 260

(¢) —T,, is also the momentum per unit area per unit time crossing the
xy-plane.

(d) The recoil force is the momentum transfer per unit time, which is the
force per unit area, so it has to be the same as (b).

19 C(lassical electron:

(a) Use the solutions for a spinning charged sphere, particularly A, from
section 5.4.1. Inside, for r < R and o = e/4wR?,
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Outside, for r > R,
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The energy in the magnetic field is, for r < R,
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For the outside,
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Now, the electric field, which is nonzero only outside:

1, e? e?
Ug = §€0E = W = U= /T>Rdqu = SreoRR
Therefore 2 S
U=Us+Up= 8meg R + 0367r
(b) The angular momentum density is nonzero for r > R:
l = efr x (E x B)] = %Sine[ﬁ x (B x 0)] = —%Sineé

Integrating this, we should be careful to write 6 in Cartesian coordi-
nates. Only the z-component will give a nonzero result on integration:

poeowR: / sin? 6 2upeocwR | poe*wR
L = - Z = Z
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(c) If the field angular momentum is equal to the spin,
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If all the energy is equal to the mass, U = m,c?, therefore
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2 9mh 2
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R= 3 5 =295 x 107" m
TEYMC
9h
W= —/L();R =3.13 x 10* rad/s

wR=1923x10"m/s > c

Clearly not realistic.
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